treatment with these acids may cause disorder to the stiff fibril structure of native chitin with a slight cleavage of glycosidic linkages, and afford enzymatically digestible colloidal chitins. The enzymic digestibility varies mainly with these acids used for its preparation. Wenow wish to report an improved method for the preparation ofcolloidal chitin by treatment with aqueous methanesulfonic acid, and a comparative analysis of its rate of hydrolysis by both chitinase and lysozyme with those of colloidal chitins prepared by using cone, hydrochloric acidu and aqueous sulfuric acid2) and with that of TV-acetylchitosan xerogel.4) Three kinds ofcolloidal chitin were prepared from crab shell chitin by treatment with methanesulfonic acid (colloidal chitin-MS), cone, hydrochloric acid (colloidal chitin-HC), and 56% aqueous sulfuric acid (colloidal chitin-SA). Chitin was able to dissolve within lOmin in 56% aqueous methanesulfonic acid, and within 3O~5O 2111 min in cone, hydrochloric acid and in 56% aqueous sulfuric acid at 10°C. After these treatments, negligible Ndeacetylation was detected by the C/N value in the elemental analysis of the products. The yield of colloidal chitin-MS was slightly lower than those of colloidal chitins-HC and -SA, indicating a slightly excess depolymerization of chitin by treatment with methanesulfonic acid under these conditions. No distinct difference was found in IR and 13C-CP/MAS-NMRspectra among the three kinds of colloidal chitin and Af-acetylchitosan xerogel. Methanesulfonic acid is known as a solvent of chitin for acylation,5) phosphorylation,6) and sulfation.7) Table I shows the effects of five grain sizes of Nacetylchitosan xerogel on the rate of their hydrolysis by chitinases. The fine grain size was more digestible than the coarse ones. Therefore, the substrate having grain size<80mesh was used for our enzymic hydrolyses. As shown in Table II , the rate ofhydrolysis by both chitinase and lysozyme is summarized in the sequence colloidal chitin-MS>colloidal chitin-HC>colloidal chitin-SA. Rate of the hydrolysis ofcolloidal chitin-MS was 1.3~2.7 times those of colloidal chitins-HC and -SA, and 0.8~1.1 times that of N-acetylchitosan xerogel.
In conclusion, the colloidal chitin-MS is easy to prepare The average value of three assays is shown. Chitinases-1 is from Streptomyces griseus (Sigma, 3 U/mg); chitinase-2 is from Streptomyces sp. WAK-83 (Wakunaga, 5 U/mg); lysozyme from hen egg-white (Sigma, 57,200 U/mg). Reducing sugar value is expressed as /miol/ml by incubation for 30min (chitinase) and for 60min (lysozyme). The average value of three assays is shown.
Colloidal chitins-MS, -HC, and -SA were prepared using methanesulfonic acid, hydrochloric acid, and sulfuric acid, respectively (see Experimental).
and gives a higher rate of hydrolysis by both chitinase and lysozyme than those of colloidal chitins-HC and -SA; its rate is almost equivalent to that of Af-acetylchitosan xerogel. Therefore, the colloidal chitin-MS is an excellent substrate for these enzymes.
EXPERIMENTAL
Colloidal chitins. Chitin powder (1g, crab shell, Katakurachikkarin Ltd. Tokyo) was dissolved below 10°C into aqueous 56% aqueous methanesulfonic acid (57 ml). The solution was filtered through a glass-fiber-filter paper (GA100, Advantec, Tokyo), and the filtrate was dropwise added into ice-water (about 600 ml) with vigorous stirring. The precipitates produced were thoroughly washed with distilled water, collected by centrifugation at 2,500 x g for 20min and dried to afford colloidal chitin-MS (0.77g, d.s. 2) at 37°C for 60 min.8) The enzymic reaction was stopped by heating for 5min in a boiling water bath, and the mixture was centrifuged at 2,500 x g for lOmin. A sample (0.5ml) was withdrawn from the supernatant solution, and the reducing sugar value was analyzed by a modification of Schales' method,9) and was expressed as /rniol 2-acetamido-2-deoxy-D-glucosamine/ml.
